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How Climate Change 
Will Affect the Midwest
Food Security
in a Changing Environment
Key Term
Food System
A food system is the entire set of processes, and 
their local as well as global impacts, surrounding food 
production, harvest, processing, packaging, storing, 
shipping, selling, preparation, consumption, and re­
cycling byproducts.
Our current food system is highly centralized, mean­
ing a few large producers and processors serve a vast 
number of consumers. Food is generally shipped over 
long distances and grown with the aid of fossil fuels.
As climate change and increased demand raise the 
price of fossil fuels, a more distributed, localized, and 
diversified food system may arise, one that sidesteps 
high transportation, storage, and processing costs. 
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it critically diminished. They would have the option of 
switching to irrigation but may run into the problems 
just described. Switching to drought­tolerant crops, or 
even drought­tolerant types within a crop type, may 
solve the problem, at least temporarily.
Increased Precipitation Could Cause Flooding 
and Disrupt Planting
Increased precipitation could be a boon or a burden. 
In irrigated areas, increased precipitation may allow 
for conversion to rain­fed agriculture. In areas already 
wet, increased precipitation would make it more dif­
ficult to get into the field with annual crops like corn, 
soybeans, and wheat. Planting would frequently be 
delayed, with shorter intervals of dry soil in spring.
Everybody eats, but few people consider all the processes and practices that bring food to their table. These pro-cesses and practices make up the food system, which is 
inextricably linked to environmental change.
Environmental Change Will Stress the Food System and 
Impact Food Production
Several types of environmental change affect food systems, 
including climate change, urbanization, reforestation, energy 
availability, and environmental issues. Urbanization and agri-
culture are generally pitted against each other in the form of 
competition for land. Some types of agriculture cause nuisance 
and even health problems for surrounding residents. Issues re-
lated to climate change and its effect on food systems are just 
now being broadly considered and addressed. These include in-
creased or decreased precipitation, changes in the seasonal dis-
tribution of precipitation, average temperature increases, and 
more erratic, powerful weather-related events.
Decreased Precipitation in Some Regions Will Affect 
Irrigated and Rain-Fed Farms
Areas with dry growing seasons, like the American West, 
frequently use irrigation from groundwater or surface water 
sources. Many of these sources rely on snow melt to fill reser-
voirs during the summer; the water is stored in ice until it melts. 
As winters and summers warm up, this mountain ice and snow 
melts earlier and faster, potentially leading to spring floods and 
low summer supplies. Limited water may mean that fewer west-
ern acres will be planted. Also, salts may also accumulate faster 
in fields receiving less water, adversely affecting crop growth. 
Farmers fortunate enough to rely on rainfall for crops may see 
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More precipitation would also make it difficult to get 
grain crops to dry down, while traction for harvesters 
would worsen. For fruits and vegetables, it would also be 
more difficult to get into fields for harvest, and the crops 
would likely have more disease problems and a shorter 
shelf life. If these problems make growing current crops 
too difficult, farmers may try growing others, though new 
equipment required for such a switch may be prohibitively 
expensive.
Increased Precipitation Would Leach More Nutrients 
from Soil and Promote Plant Diseases and Insect Pests
More precipitation could also flush nutrients and chemi-
cals through the soil more rapidly, making it harder to keep 
fertilizer in the root zone available to plants. It may also in-
crease soil erosion. More precipitation could also increase 
the variety and frequency of fungal and bacterial diseases, 
in addition to flooding root zones for extended periods.
Precipitation Arriving Earlier or Later in Season May 
Disrupt Cropping
Climate change may cause precipitation to arrive earlier 
or later each season. This could keep farmers out of the 
fields when they need to plant or could jeopardize the sur-
vival of seedlings. Some crops have very sensitive periods, 
particularly during pollination, when drought or excessive 
wetness can dramatically change the amount of seed or fruit 
produced. Besides arriving earlier and later in the season, 
weather events will in general become more severe and er-
ratic. This will negatively impact farmers’ ability to plan 
when crops should be planted, harvested, and treated with 
chemicals. Though farmers have always dealt with unpre-
dictable weather, those problems will worsen as climate 
change progresses. 
Increased Temperature May Affect How We Store 
and Process Food
Warmer weather means that more energy must be used 
where harvested crops are frozen or refrigerated, either for 
transport or for storage. At the same time, efforts to limit 
greenhouse gas emissions will force a shift from fossil fuels 
to other fuel types and increase the cost of energy. Canning 
and drying as preservation methods may become more im-
portant than freezing, where continual energy is required to 
maintain food in its frozen condition. 
Food in the U.S. is regularly shipped thousands of miles. This dis­
tance represents economic and environmental costs. A “local food” 
model could significantly diminish those costs. Statistics provided 
are for Iowa.
Source: Leopold Center for Sustainable Agriculture, www.leopold.iastate.edu
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Food processing requires energy, and as energy costs in-
crease, using methods that require less energy will become 
more desirable, including the use of supercritical fluids for 
drying and low-temperature pasteurization. 
Diversified Local Food Model Could Provide Food 
Security, Lower Transportation Costs, Protect Flavor 
Higher energy costs may increase demand for fresh 
foods, which avoid the energy costs of storage and pres-
ervation. This demand could increase the number of local 
farms, which can quickly supply fresh food with lower 
transportation and preservation costs. This local food as 
harvested also protects taste and nutrition. New techniques 
for extending the growing season that require relatively 
low energy inputs could make a more localized model of 
food production viable throughout the year. Enhancing the 
balance between local and distant food sources can help 
buffer uncertainties of production. For example, droughts 
in typical supply areas may eliminate distant sources of 
vegetables and fruit, while local growing conditions may 
support robust crop production.
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